The optimal procedure for casual-clinic blood pressure (CBP) measurement is outlined in the 2004 Japanese guidelines. We investigated the status of physicians' practices and their awareness of CBP measurement immediately and 4 years after the publication of the guidelines using a questionnaire regarding CBP. This survey was conducted among physicians who attended educational seminars on hypertension in 2004-2005 and in 2007-2008; the questionnaire was distributed, completed and collected just before the start of the seminars. Of the 1966 respondents to the 2004-2005 survey and the 2995 respondents to the 2007-2008 survey, the proportion of physicians who answered that CBP was more important than self-measured BP at home (home BP) was less than 10% in both surveys. The proportion of physicians who used a mercury sphygmomanometer (68.1-75.5%) was higher than those who used an automatic and electronic sphygmomanometer (20.7-29.0%) in both surveys. However, the use of an automatic and electronic sphygmomanometer slightly increased from 20. Keywords: casual-clinic blood pressure; guidelines; physicians INTRODUCTION Blood pressure (BP) is a major vital sign used to evaluate the physical condition of each patient. Measurement of casual-clinic BP (CBP) in clinical settings has been used as the gold standard for hypertension evaluation. Under the Japanese guidelines for the management of hypertension, the optimum conditions for CBP measurement include the use of the auscultation method, with a mercury or aneroid sphygmomanometer for the measurement of CBP, or the use of an automatic sphygmomanometer that has been calibrated. 1,2 Previous reports have shown that CBP, as measured in strict accordance with the procedures set forth in the guidelines, had a clinical value at least comparable with BP measured in out-of-clinical settings, 3 although BP measured in out-of-clinical settings has several advantages, including the avoidance of both observer bias and the white-coat effect. 4, 5 Therefore, in clinical trials and epidemiological surveys, CBP has often
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Blood pressure (BP) is a major vital sign used to evaluate the physical condition of each patient. Measurement of casual-clinic BP (CBP) in clinical settings has been used as the gold standard for hypertension evaluation. Under the Japanese guidelines for the management of hypertension, the optimum conditions for CBP measurement include the use of the auscultation method, with a mercury or aneroid sphygmomanometer for the measurement of CBP, or the use of an automatic sphygmomanometer that has been calibrated. 1,2 Previous reports have shown that CBP, as measured in strict accordance with the procedures set forth in the guidelines, had a clinical value at least comparable with BP measured in out-of-clinical settings, 3 although BP measured in out-of-clinical settings has several advantages, including the avoidance of both observer bias and the white-coat effect. 4, 5 Therefore, in clinical trials and epidemiological surveys, CBP has often been measured in accordance with the procedures outlined in the guidelines. However, in actual clinical settings, CBP may rarely be measured in accordance with the guidelines and the accuracy of CBP measurement may be ignored. In addition, physicians' compliance with the guidelines' recommendations has not been evaluated.
The objective of this study is to investigate and compare the status of physicians' practice, awareness of CBP measurement based on the 2004 Japanese guidelines and compliance with the guidelines immediately and 4 years after publication of the guidelines. 
RESULTS
The characteristics of the physicians attending the seminars were comparable between surveys (Table 1) . Older physicians were more likely to be male and be working in a clinic in both surveys. The proportion of physicians who answered that CBP was more important than HBP was less than 10% (7.8% in 2004-2005, 4.4% in 2007-2008) . Physicians who regarded CBP as more important than HBP were more likely to be older internists who often worked in a clinic. The proportion of physicians who asked their patients to measure BP in a waiting room by themselves using an automated device (apart from CBP measurement performed by a nurse or a physician) was 31. Approximately 43% of physicians measured CBP only once at each visit. Slightly fewer (approximately 35%) physicians measured CBP twice each visit (Figure 2 ). Approximately 90% of physicians measured CBP in the seated position, and another 30% measured BP after more than 5 min of rest. Approximately 15% of physicians measured CBP under the restrictions of no caffeine consumption and no smoking, whereas 28% of physicians measured CBP in a room with controlled temperature. An additional 45% of physicians measured CBP without conversation during the BP measurement ( Table 2 ). These proportions were comparable between surveys ( Table 2 ).
The proportion of physicians who correctly recognized the reference values for hypertension based on CBP was approximately 60% for both systolic and diastolic BP, respectively, and approximately 50% for systolic/diastolic BP, in both surveys (Table 3) .
Differences in response to the questionnaires varied according to physicians' gender, age, specialty and work place in each survey, as shown in Table 4 , which is comprised of the combined data from both surveys. Physicians were more likely to use mercury sphygmomanometer for CBP measurement if they worked in a clinic, regarded CBP as more important than HBP or were internists. Physicians who were older or worked in a clinic were more likely to measure CBP under conditions set forth in the guidelines. Physicians who were younger, internists or worked in a hospital were more likely to know the reference values for CBP hypertension. Compared to younger physicians, older physicians were more likely to answer the value o140 mm Hg as the reference value for systolic hypertension (physicians' age o40 years, 40-49, 50-59, 60-69 and X70 years; 12, 17, 22, 22 and 32%; Po0.0001) and the value o90 mm Hg as the reference value for diastolic hypertension (19, 23, 29, 31 and 47%; Po0.0001).
DISCUSSION
We found that physicians' compliance with the guidelines regarding the optimum procedure for CBP measurement was poor and did not differ significantly between the two surveys. We also found that compliance with the guidelines in Japan varied according to Casual-clinic blood pressure measurement in Japan M Kobayashi et al physicians' age, specialty and work place. In addition, we reviewed the CBP measuring condition in foreign countries and found that detailed surveys regarding the CBP measuring condition in routine clinical settings have not been reported in foreign countries. Some foreign studies, however, have compared CBP values measured in routine clinical practice to those measured in accordance with the guidelines. All reported that CBP values measured in routine clinical practice were higher compared to those measured in accordance with the guidelines. [6] [7] [8] Therefore, poor adherence to guidelines regarding the optimum procedure for CBP measurement may be associated with higher CBP values, not only in Japan, but also in foreign countries.
A mercury sphygmomanometer was the most frequently used BP device in Japan. However, the use of the mercury sphygmomanometer has slightly decreased in Japan over time and the use of the automatic and electronic sphygmomanometers is gaining popularity. These tendencies may be explained by the fact that mercury is recognized as an environmental pollutant and accurate automatic electronic sphygmomanometers have been developed over the past decade. 9 The Japanese guidelines recommend that CBP be measured at least twice and diagnosis of hypertension should be based on the average of two stable values of CBP obtained at multiple visits. 1,2 In this survey, about 40% of physicians measured CBP only once in daily practice. According to our analysis from Japan Home versus Office blood pressure Measurement Evaluation (J-HOME) study that conducted in treated hypertensive patients in Japan, 10 the false-negative rate of the first BP measure was negligible (0.7%); however, the false-positive rate was nearly one in four (23%).' Therefore, some patients may be inadequately evaluated if their BP is assessed based solely on a single CBP measurement.
The proportion of physicians who measured CBP after more than 5 min of rest and without conversation during CBP measurement were only about 30 and 45%, respectively. These findings may reflect the busy practices of Japanese practitioners, especially in the hospital setting. The BP measurement conditions regarding no conversation during CBP measurement and measurement of CBP after more than 5 min of rest also might be affected by the number of patients cared for per day. Ignoring these two conditions may lead to misdiagnosis and inappropriate control of hypertensive patients and possibly cause white-coat hypertension. However, since most physicians answered that HBP is equally or more important than CBP and recommended that their patients measure HBP, these physicians might manage their patients based on HBP values.
As it has been reported that smoking can affect BP levels, 11,12 the consideration of smoking status is important in evaluating patients' BP. However, the proportion of physicians who restricted smoking before CBP measurement was small. These results may reflect the fact that physicians no longer need to restrict patients' smoking before CBP measurement, because smoking has recently been banned in almost all medical settings in Japan. However, as smoking is one of the factors affecting hypertension in out-of-medical settings such as masked hypertension, 13 smoking status should be considered in the evaluation of patients' total cardiovascular risk. 1,2 The proportion of physicians who took the temperature of the room into consideration when measuring CBP was only approximately 30%. As room temperature is managed in almost all hospitals or clinics, the answer may vary depending on whether the responder is an administrator of a hospital or a clinic. In fact, in this survey, the proportion of physicians who took room temperature into consideration was higher among those who worked in a clinic compared with those who worked in a hospital.
Half of the physicians correctly recognized the reference values for CBP hypertension. Until a decade ago, the reference values for CBP hypertension were 160/95 mm Hg for systolic/diastolic BP; 14 thus, it is to be expected that older physicians would tend to answer with Casual-clinic blood pressure measurement in Japan M Kobayashi et al a higher value than 140/90 mm Hg for systolic/diastolic BP as the reference values of hypertension. 15 However, surprisingly, the proportion of physicians who answered with values lower than 140/ 90 mm Hg for systolic/diastolic BP was higher among older physicians than younger physicians. These results might be partly explained by the target BP levels for young to middle-aged patients and patients with renal diseases, diabetes or ischemic heart diseases in the Japanese guidelines. 1,2 Physicians who did not measure CBP under the procedures set forth in the guidelines were more likely to be young and often worked in a hospital. Physicians who recommended to their patients that they measure HBP and asked them to measure their BP by themselves in the waiting room using an automatic device were also more likely to be young and often worked in a hospital. As younger physicians and physicians working in hospitals are frequently busy, these physicians might introduce HBP measurements and self-measurements of BP in the office. A previous study showed that the correlation coefficient between awake ambulatory BP (systolic/diastolic) and BP self-measured by patients using an automated device (r¼0.62/0.72) was significantly higher than the coefficient measured between awake ambulatory BP and BP measured by physicians using a manual sphygmomanometer (r¼0.32/0.48). 6 Therefore, BP self-measured in a waiting room by patients using an automated device may be more accurate compared with BP measured by physicians in a clinic. However, the target BP levels based on HBP measurements and the optimal procedure for self-measurement of BP in a waiting room have not yet been established. Therefore, at this time, it is essential that physicians measure CBP using the procedures suggested in the guidelines to correctly evaluate their patients' BP and manage their hypertension.
This study had several limitations. As candidates in this study were physicians attending educational seminars on hypertension, they may have been biased because they had a greater interest in the diagnosis and treatment of hypertension regardless of the actual amount of their knowledge concerning hypertension, when compared with average Japanese general physicians. Although the number of patients cared for per day or week might affect the degree of physicians' compliance with optimal procedure of CBP measurement set forth in the guidelines, we did not collect the information on the number of patients cared for per day or week in the present study. The changes in physicians' practice and awareness of CBP measurement over 4 years were not precisely evaluated, because participation in the surveys was done anonymously and thus we did not collect information that would identify physicians who attended both surveys.
We found that the status of physicians' practice and awareness of CBP measurement, in accordance with the guidelines varied according to physicians' age, specialty and work place, and these situations have not changed significantly over 4 years. Further study is needed to identify the reason why physicians who are young or working in a hospital do not measure CBP in accordance with the optimal procedure set forth in the guidelines. At the same time, development of proper hypertension management based on out-of-office BP measurements is needed.
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